Homeobox gene HOPX is epigenetically silenced in human uterine endometrial cancer and suppresses estrogen-stimulated proliferation of cancer cells by inhibiting serum response factor.
HOPX (homeodomain only protein X) is a newly identified homeobox gene whose loss of expression has been reported for several types of neoplasm. Although we found most human uterine endometrial cancers (HEC) defective in HOPX expression, genetic mutations in the HOPX gene were undetectable. As is the case with several tumor suppressor genes, the promoter region of HOPX is densely methylated in HEC tissue samples obtained by laser capture microdissection. HOPX mRNA and protein levels were reduced in the majority of samples, and this correlated with hypermethylation of the HOPX promoter. Forced expression of HOPX resulted in a partial block in cell proliferation, in vivo tumorigenicity and c-fos gene expression in HEC and MCF7 cells in response to 17beta-estradiol (E(2)) stimulation. Analysis of the serum response element (SRE) of c-fos gene promoter showed that the effect of HOPX expression is associated with inhibition of E(2)-induced c-fos activation through the serum response factor (SRF) motif. Knockdown of HOPX in immortalized human endometrial cells resulted in accelerated proliferation. Our study indicates that transcriptional silencing of HOPX results from hypermethylation of the HOPpromoter, which leads to HEC development.